This New Mineral Names has entries for 18 new minerals, including aradite, chlorkyuygenite, chubarovite, cryobostryxite, ferriakasakaite-(La), ferriandrosite-(La), ferro-pedrizite, flamite, flinteite, fluorchegemite, fluorkyuygenite, fluormayenite, fluor-tsilaisite, gatedalite, kononovite, mendigite, nabimusaite, and zadovite. (31°12′N 35°14′E) , located near the town of Arad in the Negev Desert, Israel. Aradite and zadovite are associated with rockforming gehlenite, pseudowollastonite, wollastonite, andradite-schorlomite garnet-series, rankinite, magnesioferrite, kalsilite and fluorapatite; with minor P-rich ellestadite, larnite, cuspidine, and hematite. Accessory minerals are dorrite-khesinite, barioferrite, walstromite, barite, gurimite, fresnoite, delafossite, cuprite, vorlanite, perovskite, and hexacelsian. Zadovite and aradite are colorless, transparent with a white streak, have vitreous luster and uneven fracture. Both are uniaxial (-) with ω = 1.784(3), ε = 1.780(3) (aradite) and ω = 1.711(2), ε = 1.708(2) (zadovite) (589 nm). UV fluorescence was not observed. The micro-indentation hardness measured only for zadovite corresponds to a Mohs hardness of ~5-5½. Density was not measured directly due to small grain size; D calc = 3.509 (aradite) and 3.503 g/cm 3 (zadovite). Raman spectra of both minerals show bands above 800 cm −1 from symmetric (ν 1 ) and antisymmetric (ν 3 ) stretching vibrations of (TO 4 ), bands in the range 300-700 cm −1 attributed to bending vibrations (ν 2 and ν 4 ) of (TO 4 ), and bands below 300 cm −1 assigned to stretching vibrations of Ca-O and also the vibration of R(TO 4 ) and T(TO 4 ). The Raman spectra reflect the varying PO 4 (e.g. change of band intensity at ~1031 cm 548 (87; 110), 3.279 (41; 113), 3.154 (88; 107) , author or co-author of more than 90 new mineral species. Aradite is named after the town of Arad near the type locality. Type material is deposited in the Museum of Natural History in Bern, Switzerland, catalog numbers NMBE 42103 (zadovite, the same type specimen is also the holotype for gurimite) and NMBE 42188 (aradite). F.C.
Redefinition of the mayenite: The mayenite supergroup recommended nomenclature
The new mayenite supergroup nomenclature accepted by the IMA-CNMNC (proposal 2014/13-C) comprising two groups of minerals isostructural with mayenite (space group I43d, a ≈ 12 Å) with the general formula X 12 T 14 O 32-x (OH) 3x [W 6-3x ]: the mayenite group (oxides) and the wadalite group (silicates), for which the anionic charge over 6 W sites is -2 and -6, respectively (X = Ca; T = Al, Mg, Fe, Si, Ti; W = Cl, F, H 2 O, or vacant) . A detailed re-examination of the type specimens of mayenite, originally described as Ca 12 , which leads to an excess of two positive charges. At the centre of the cage (W site) anions balance the charge of the framework and Ca.
Chlorkyuygenite (IMA 2012-046) , a new mineral with an ideal formula Ca 12 Al 14 O 32 [(H 2 O) 4 Cl 2 ], was initially mentioned as "mayenite-Cl" then approved under the name kyuygenite and finally approved by IMA CNMNC (proposal 2014/13-C) as chlorkyuygenite according to mayenite group nomenclature. It was discovered as an accessory mineral in Cahumite zones of calcareous skarn xenoliths in ignimbrites of the Upper Chegem Caldera, Northern Caucasus, Kabardino-Balkaria, Russia. The mineral thought to be crystallized initially as chlormayenite, which later was altered under influence of volcanic gases containing water vapor. Isometric grains and tris-tetrahedral crystals of chlorkyuygenite up to 50 μm and its aggregates up to 100-150 μm are enclosed in chegemitefluorchegemite, reinhardbraunsite or srebrodolskite. Chlorkyuygenite also forms rims around wadalite crystals. Other associated minerals include kumtyubeite, rondorfite, hydroxylellestadite, lakargiite, perovskite, kerimasite, elbrusite, ettringite-group minerals, hydrocalumite, bultfonteinite, and the minerals of the katoite-grossular series. Larnite, spurrite and galuskinite are noted as relics in Ca-humites. Chlorkyuygenite is colorless, occasionally with a greenish or yellowish tint, and the white streak. The mineral has a strong vitreous luster. The micro-indentation hardness VHN 50 = 632(37) kg/mm 2 corresponds to 5-5½ of the Mohs scale; D calc = 2.941 g/cm 3 . Chlorkyuygenite is transparent, isotropic, n =1.672(1) (589 nm). The main bands in the Raman spectra (cm -1 ) are: 202 321, 511, 705, . A broad band with two maxima near 3400 and 3200 cm −1 is related to H-O stretching vibrations of H 2 O. Weak bands in the region of H 2 O-bending and OHstretching vibrations are also noted. The temperature dependent Raman spectra show the molecular water is completely released from the mineral structure at about 550 °C. A FTIR spectrum shows main bands at 780 and 847 cm -1 (Al-O stretching vibrations). An average of 27 electron probe analysis of chlorkyuygenite [wt% (range) , were discovered as major constituents of larnite pyrometamorphic rocks of the Hatrurim Complex (Mottled Zone) distributed along the Dead Sea rift on the territory of Israel, Palestinian Autonomy, and Jordan. The holotype specimens of fluormayenite and fluorkyuygenite were collected at the Jabel Harmun, Judean Mts., Palestinian Autonomy and in the Hatrurim Basin, Negev Desert, Israel, respectively. Mineral associations for both minerals are similar and include larnite, shulamitite, Cr-containing spinel-magnesioferrite series, ye'elimite, fluorapatite-fluorellestadite, periclase, brownmillerite, oldhamite as well as the retrograde phases portlandite, hematite, hillebrandite, afwillite, foshagite, ettringite, katoite, and hydrocalumite. Fluorkyuygenite thought to be crystallized initially as fluormayenite which later was altered by the water vapor-enriched gases during a combustion process. Fluormayenite and fluorkyuygenite form crystals, usually <20 μm in size, are colorless, occasionally with greenish or yellowish tint with a white streak and a vitreous luster. The micro-indentation hardness of fluormayenite and fluorkyuygenite is VHS 50 = 771(38) and 712(83) kg/mm 2 corresponding to ~5½-6 and 5-5½ of the Mohs scale respectively. Both minerals do not show fluorescence in UV light, are transparent, isotropic with n = 1.612(3) and 1.610(3) (589 nm), respectively. Raman spectra of fluormayenite and fluorkyuygenite in the spectral region 200-1000 cm −1 are similar and are characterized by the bands at (cm . The mineral is non-fluorescent. Optically chubarovite is uniaxial (-), with ω = 1.541(2), ε = 1.539 (2) Cryobostryxite ( 2.706 (35; 120) . Single-crystal X-ray diffraction data collected on a crystal of size 0.06×0.04×0.02 mm refined to R 1 = 0.0313 for 1500 unique reflections shows ferriakasakaite-(La) is monoclinic, space group P2 1 /m, with a = 8.8733 (2) 
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Armbruster, T., Bonazzi, P., Akasaka, M., Bermanec, V., Chopin, C., HeussAssbischler, S., Liebscher, A., Menchetti, S., Pan, Y., and Pasero, M. (2006 2 , is a new amphibole-supergroup mineral discovered in the Sutlug pegmatite in the Targi River Basin, Tyva Republic, Eastern Siberia, Russia. The associated minerals are quartz, albite, microcline, spodumene, cassiterite, beryl, columbite-(Mn), fergusonite-β-(Y), fluorapatite, schorl, trilithionite and fluorite. Ferro-pedrizite forms dark gray-blue to violet-blue acicular and long prismatic crystals up to 2×5×50 mm, with major crystal forms {110} prism and the {100} and {010} pinacoids, in random, radial or subparallel aggregates. Ferro-pedrizite is intensely colored, dark gray-blue to violet-blue, with pale gray streak, and vitreous luster. Ferro-pedrizite is brittle, has a Mohs hardness of 6 and a splintery fracture. It has a perfect cleavage on {110} and a less perfect one on {001}. D meas = 3.13(1) g/cm 3 (by flotation in heavy liquids) and 3.16(1) g/cm 3 (by hydrostatic weighting), and D calc = 3.138 g/cm 3 . No fluorescence under UV light was observed. Ferro-pedrizite is biaxial (-), α = 1.614 ( The new mineral species flamite (IMA 2013-122), with general formula (Ca,Na,K) 2 (Si,P)O 4 , a natural analog of the P,Na,K-doped hightemperature α-Ca 2 SiO 4 modification, was discovered as a rock-forming mineral in Ca-and Al-rich paralava, an ultrahigh-temperature combustion metamorphic rock found in the Hatrurim Basin in Negev Desert, Israel. Thin paralava veinlets in gehlenite hornfels, had experienced slight retrograde alteration. The mineral assemblage consists of ~40% Ca 2 SiO 4 solid solutions (flamite as a regular lamellar intergrowth with partially hydrated larnite), ~30% gehlenite, 15% rankinite, and 10% Ti-rich andradite. Minor phases (~5 vol%) are Fe-rich perovskite, magnesioferrite, and hematite, which contains tubular inclusions of cloudy flamite. Ettringite and calcium silicate hydrates are minor retrograde phases. Flamite occurs as 100-250 µm anhedral lamellar crystals filling interstitial areas between gehlenite and as intergrowths with rankinite and Ti-rich andradite. The mineral is pale yellow or gray, transparent with a white streak, vitreous luster and no parting or cleavage. The microindentation hardness VHN 50 = 706 (579-753) kg/mm 2 corresponding to 5-5½ of Mohs scale. The density was not measured due to intimate intergrowths with larnite; D calc = 3.264 g/cm 3 . No fluorescence in UV light was observed. Flamite is optically uniaxial (+), with ω = 1.634 (2) and ε = 1.640 (2) 28.87 (28.14-30.17 , Z = 4, and better described by the formula Ca 8−x (Na,K) x (SiO 4 ) 4−x (PO 4 ) x . It is isostructural with the known synthetic P-doped clinker phase Ca 15 o(SiO 4 ) 6 (PO 4 ) 2 . The flamite structure is a derivative of the hexagonal high-temperature variety of dicalcium-silicate, so-called α-C 2 S, and is characterized by a cyclic triplet of individuals rotated 120° around c, interpreted as symplectite-like transformation "twinning" derived from α-C 2 S. The composition of intergrown flamite lamellae is chemically variable concerning the degree of Na, K, and P substitution. In terms of the structure flamite is closely related to nagelschmidtite, Ca 7 (SiO 4 ) 2 (PO 4 ) 2 , and the high-temperature polymorphs of C 2 S. The mineral name is derived from "flame" and refers to the origin of the mineral by ultrahigh-temperature combustion metamorphism triggered by fossil-fuel ignition. The new mineral flinteite (IMA 2014-009), ideally K 2 ZnCl 4 , was discovered in active fumaroles at two neighbored scoria cones of the Northern Breakthrough of the Great Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka, Russia. At the First scoria cone (locality of the holotype) flinteite is a common mineral associated with halite, sellaite, fluorite, saltonseaite, chubarovite, and hollandite. At the Second scoria cone flinteite found in the Arsenatnaya fumarole in areas with the temperature 300-360 °C (with langbeinite, calciolangbeinite, aphthitalite, fluoborite, sylvite, halite, arcanite, tenorite, zincite, chubarovite, krasheninnikovite, vanthoffite, wulffite, johillerite, and urusovite on the earlier sublimated orthoclase, fluorphlogopite, hematite, and pseudobrookite) and in the sulphate-chloride zone of the Glavnaya Tenoritovaya fumarole at temperature 110 °C (with belloite, avdoninite, eriochalcite, mellizinkalite, sylvite, halite, carnallite, mitscherlichite, sanguite, chrysothallite, romanorlovite, gypsum, chlorothionite, and kainite). Flinteite typically forms prismatic crystals up to 0.2×0.3×1.2 mm, their groups, granular aggregates or crusts up to 0.5×5×5 mm. The mineral is transparent, light green, light yellow to bright greenish-yellow or colorless with a vitreous luster. Flinteite has a distinct cleavage in one direction, uneven fracture and is brittle. The Mohs hardness is ~2. Density was not measured due to the presence of inclusions of porous volcanic scoria in the flinteite grains; D calc = 2.49 g/cm 3 . The mineral is optically biaxial (+), α = 1.573(1), β = 1.574(1), γ = 1.576(1) (589 nm), 2V estimated = 40(25)°, 2V calc = 71° (the discrepancy is probably due to the low birefrigence). It is colorless, non-pleochroic. All bands of the Raman spectrum of flinteite have maxima below 300 cm Fluorchegemite (IMA 2011-112) , ideally Ca 7 (SiO 4 ) 3 F 2 , is a new mineral from an edgrewite-bearing zone of endoskarn at the contact of a large altered calciferous xenolith within ignimbrites of the Upper Chegem Caldera, Northern Caucasus, Kabardino-Balkaria, Russia. It is associated with larnite, edgrewite, wadalite, eltyubyuite, rondorfite, lakargiite, Th-kerimasite, bultfonteinite, killalaite, hillebrandite, afwillite, trabzonite, and jennite. Fluorchegemite forms either acicular crystals up to 0.1 mm that are irregularly distributed in the host rock and are associated with relatively large edgrewite crystals, or larger acicular crystals up to 0.2 mm that form aggregates replacing larnite in lensshaped assemblages. Occasionally the crystals are twinned. The new mineral is colorless with a white streak, imperfect cleavage on {010} and irregular fracture. It has a Mohs hardness of ~5½-6. Density was not measured because of inclusions of other minerals, D calc = 2.91 g/cm , 795, 805, 821s, 844s, 889s, 914s, 934s, 962s, 991s, 1031s, 1102, 3552s . Strong bands correspond to asymmetric vibrations in SiO 4 tetrahedra. The average of 10 electron probe WDS analyses of the holotype sample is [wt% (range)]: TiO 2 0.17 (0.04-0.27), 2.718 (63; 117), 3.013 (57; 131), 2.991 (56; 116), 3.636 (52; 114), 2.832 (51; 133), 2.699 (46; 134) . Fluorchegemite is orthorhombic, space group Pbnm, a = 5.0620(1), b = 11.3917 (2) Fluor-tsilaisite (IMA 2012-044), ideally NaMn 3 Al 6 (Si 6 O 18 ) (BO 3 ) 3 (OH) 3 F, is a new mineral found at Grotta d'Oggi, San Piero in Campo, Elba Island, Italy. The mineral occurs in an aplitic dike of a LCT-type pegmatite in association with quartz, K-feldspar, plagioclase, elbaite, schorl, fluor-elbaite, and tsilaisite. The holotype crystal is a color-zoned tourmaline ~9 mm long and 60 mm 2 in basal section with a morphology that consists of elongated {100} and {110} prisms with striated faces, terminated by a prominent {001} pedion and small, minor {101} pyramidal faces. Fluor-tsilaisite is greenish yellow with white streak and a vitreous luster. It is brittle with an imperfect cleavage on {101} and {110}, {001} parting and sub-conchoidal fracture. The Mohs hardness is ~7. The density was not measured; D calc = 3.134 g/cm 3 . In transmitted light, fluor-tsilaisite is pleochroic with O = pale greenish yellow > E = very pale greenish yellow. Fluor-tsilaisite is uniaxial (-) with ω = 1.645(5), ε = 1.625 (5) Kononovite, (IMA 2013-116) , ideally NaMg(SO 4 )F is a new sulfate member of the durangite group from the Arsenatnaya fumarole at the Second scoria cone of the Northern Breakthrough of the Great Tolbachik Fissure Eruption, Tolbachik volcano, Kamchatka, Russia. Kononovite found in a single specimen in close association with langbeinite, hematite, anglesite, and euchlorine. Temperatures measured immediately after uncovering of the fumarole camera containing kononovite vary from 360 to 390 °C. Admixed uklonskovite is a product of the kononovite supergene alteration. The new mineral occurs as prismatic to thick tabular crystals up to 0.04×0.06×0.1 mm, isolated or, more typically, forming clusters or interrupted crusts up to several square centimeters in area and up to 0.05 mm thick overgrowing basalt scoria. Kononovite is white, transparent in tiny grains and translucent in blocky crystals. It has white streak and vitreous luster. Kononovite is brittle but with signs of weak plasticity. Mohs hardness is ~3. The fracture is uneven. 
